Objective: To understand tracking of overweight status from childhood to young adulthood in a biracial sample. Design: A longitudinal sample was created from cross-sectional surveys at two time points, childhood (baseline) and young adulthood (follow-up). Setting: Bogalusa Heart Study, Louisiana, United States of America. Subjects: A total of 841 young adults, 19-35 years (68% Euro-Americans (EA), 32% African-Americans (AA)) were studied. The same subjects had also participated in one of the five cross-sectional surveys at childhood (9-11 years). Methods: Body mass index (BMI) was used to determine overweight status as per the Centers for Disease Control and Prevention standards. Change in the BMI status from childhood to young adulthood was used to group the participants into the following categories: normal weight to normal weight (NW-NW); normal weight to overweight (NW-OW); overweight to normal weight (OW-NW); and overweight to overweight (OW-OW). Tracking of overweight was defined by (1) correlations between baseline and follow-up BMI, (2) Cohen's kappa concordance test to determine the strength of tracking in BMI quartiles and (3) the percentage of individuals who remained in the same overweight status group from baseline to follow-up. Results: From baseline to follow-up, the percentage of participants who were overweight increased from 24.7 to 57.7%. A total of 35.2% of the children shifted from normal weight in childhood to overweight in young adulthood (Po0.0005). Baseline BMI was positively correlated with follow-up BMI (r ¼ 0.66, Po0.0005). A total of 61.9% of the participants in the highest BMI quartile in childhood remained in the highest BMI quartile in young adulthood. The strength of tracking in BMI quartiles was 27% for EA men (Po0.0005), 23% for EA women (Po0.0005), 27% for AA men (Po0.0005) and 35% for AA women (Po0.0005). A total of 53.7% of the EA women remained in the NW-NW category and 31.2% of the AA women remained in the OW-OW category. The percentage tracking (NW-NW and OW-OW) was 72.8% in EA women, 59.6% in AA men, 59.5% in AA women and 48.8% in EA men (Po0.0001). Conclusion: Childhood overweight tracked into young adulthood in this sample and the tracking of NW-NW and OW-OW was the most prominent among the EA women.
Introduction
Childhood overweight has increased in epidemic proportions in the United States of America (USA) and this alarming trend is growing globally (Mo-suwan et al., 2000; Wang et al., 2000; Trudeau et al., 2001; Tienboon and Wahlqvist, 2002; Fuentes et al., 2003; Gaskin and Walker, 2003; Magarey et al., 2003; Lissau, 2004; Saxena et al., 2004) . In the USA, the results from the 1999-2000 National Health and Nutrition Examination Survey (NHANES IV) indicated that the prevalence of overweight children has increased from 11 to 15% among 6-to 11-year olds and from 11 to 16% among 12-to 19-year olds . Although no ethnic group is immune from this current overweight and obesity pandemic (Crawford et al., 2001) , the prevalence is higher in minority groups in the USA such as African-American (AA) children (Crawford et al., 2001; Terrell, 2002) , adolescents (Freedman et al., 2000; Kimm et al., 2002) and adults as compared to Euro-Americans (EA). Studies have shown ethnicity-by-gender differences in the pattern of overweight and obesity, the highest incidence being in the AA girls (Morrison et al., 1994; Rosner et al., 1998; Freedman et al., 2000; Kimm et al., 2002; Terrell, 2002) and the AA women . Results from the National Heart, Lung and Blood Institute (NHLBI) Growth and Health Study revealed that by age 19, more than half (56.9%) of the AA girls were overweight and more than one-third (36.9%) were obese. For EA girls, almost half (41.3%) were overweight and almost one of five (18.0%) were obese (Kimm et al., 2002) .
Childhood overweight is a risk factor for severe obesity over the life course (Ferraro et al., 2003) . Furthermore, overweight/obesity is related to morbidity and mortality from several diseases (Ferraro et al., 2003) such as cardiovascular disease (Must et al., 1992; Gunnell et al., 1998) (including hypertension) (Sorof et al., 2004) , cancer (Must et al., 1992) and diabetes (Pinhas-Hamiel et al., 1996) (the leading causes of deaths in the USA) (Kochanek et al., 2004) . Previous findings from the Bogalusa Heart Study (BHS) revealed that childhood overweight was an important determinant of cardiovascular risk factors in young adulthood (Frontini et al., 2001) . These grave consequences of overweight and obesity have contributed in escalating the nation's obesity attributed medical expenditures to 75 billion dollars in the year 2003 (Finkelstein et al., 2004) .
Although several overweight/obesity treatment programs are available for the adults, most of them are not very successful owing to their unproven long-term efficacy (Freedman MR et al., 2001; McManus et al., 2001) . Thus, prevention as well as treatment of overweight and obesity in adulthood necessitates the detection of children who are likely to become overweight/obese as adults. Epidemiologic studies such as tracking of overweight are crucial (Ogden et al., 2003) in identifying the children with a high probability of becoming overweight as adults. The concept of tracking refers to either predicting future measures from earlier values or the consistency of individual's expected measures relative to population percentiles (Foulkes and Davis, 1981; McMahan, 1981; Ware and Wu, 1981; Guo and Chumlea, 1999) . Past epidemiologic literature on tracking of overweight has shown that about half of the overweight school age children become overweight as adults (Serdula et al., 1993) . However, very few studies in the USA (i.e., Cardia study (Burke et al., 1996) , Project Heart Beat (Dai et al., 2002) , CATCH cohort study (Kelder et al., 2002) and the NHLBI cohort study (Kimm et al., 2002) ) have researched ethnic differences in the tracking of overweight patterns. Since the severity of the occurrence of overweight and obesity is more prevalent in the ethnic minority groups in the USA (such as AA) (Morrison et al., 1994; Rosner et al., 1998; Freedman et al., 2000; Crawford et al., 2001; Flegal et al., 2002; Kimm et al., 2002; Terrell, 2002) , studying ethnic differences in tracking of overweight will assist in identifying such groups at earlier stages of life for ethnic-and gender-specific prevention and treatment programs. Moreover, such groups identified by tracking studies could be further referred for a second level screening (Himes and Dietz, 1994) to determine if they had other health risks. The objective of this study was therefore to determine if childhood overweight tracks into young adulthood in a biracial sample (EA and AA) from the BHS. Concomitantly, this study also aimed to determine if there were gender and ethnic differences (between EA and AA) in the tracking of overweight status.
Methods

Background
The Bogalusa (Louisiana) Heart Study (BHS) is a communitybased study of the natural history of cardiovascular risk factors and environmental determinants beginning early in life . The eligible biracial (one-third AA and two-third EA) population consisted of all children and young adults living in Washington Parish, which included the semirural community of Bogalusa, Louisiana Freedman et al., 1997) . The biracial population distribution of Bogalusa has been stable for years and is comparable to many other small southern rural communities in the USA .
Study design and subjects
The recruitment and participation of the subjects for the BHS has been described in detail elsewhere (Croft et al., 1984) . Two time points were designed in the present study, that is, baseline (childhood, ages 9-11 years) and follow-up (young adulthood, ages 19-35 years). Five cross-sectional surveys of 9-to 11-year-old children were conducted at baseline between the years 1973 and 1984, recruiting a total of 4601 participants. Another cross-sectional survey comprising 19-to 35-year-old young adults (n ¼ 1420) was conducted in the years 1995-96. Of these 1420 young adults from the 1995-96 cross-sectional survey, a subset of 841 participants who were also surveyed in one of the five childhood baseline surveys was selected as a longitudinal follow-up sample in the present study. Thus, a follow-up longitudinal sample was created from the database for this study. Data for those who were pregnant or with a known disease were excluded from this study. Written informed consent was obtained from all the participants. Experimental plans, procedures and consent forms were reviewed and approved by the Louisiana State University and Tulane University Medical Center ethics and research committees.
Measures
Trained staff members from the BHS collected data for this study.
Demographics. Information on age, gender and ethnicity of the participants was obtained by self-report measures using a demographics questionnaire at both the time points of the study. Ethnicity was defined as EA or AA as reported by the participants. Further, the participants were classified according to ethnicity-by-gender as EA men, EA women, AA men and AA women.
Anthropometric measurements. Anthropometric measurements (height and weight) were conducted at baseline and follow-up for both children and young adults (Foster et al., 1977) . All the subjects wore a light gown, underpants and socks during the examinations (Foster et al., 1977) . Height was measured and recorded twice to the nearest 0.1 cm using a manual height board (Foster et al., 1977) . Weight was measured and recorded twice to the nearest 0.1 kg using a balance beam metric scale (Foster et al., 1977) . All the instruments were calibrated monthly (Foster et al., 1977; Freedman et al., 1997) . An average of the two recorded readings was used for the final values for height and weight (Foster et al., 1977; Freedman et al., 1997) . Reproducibility of anthropometric measures was assessed in a 10% random sample (Foster et al., 1980) . The within-observer correlations for anthropometric measurements were X0.99 (Foster et al., 1980) . Body mass index (BMI) was computed for the subjects using the formula, weight (kg)/height (m 2 ) (Garrow and Webster, 1985) .
Determination of overweight status. Although several definitions for overweight/obesity are currently being used (e.g., International Obesity Task Force (IOTF) cutoffs (Cole et al., 2000) ; reference studies based on mortality rates from cardiovascular disease being higher in individuals with BMI X25 and X30 kg/m 2 for overweight and obesity, respectively (NHLBI, 1998; WHO, 1998) ; and Centers for Disease Control and Prevention (CDC) cutoffs (CDC, 2000 (CDC, , updated 2004 )), there is no consensus on the standards for determining childhood overweight. Although the use of BMI criteria based on the IOTF or CDC cutoffs accurately predicts overweight status in children, the sensitivity for detecting overweight children based on the IOTF criteria has been noted to be poor compared to the CDC's criteria (Flegal et al., 2001; Zimmermann et al., 2004) . In contrast, the CDC cutpoints based on BMI percentiles for determining overweight status in children have been criticized to be arbitrary and not suitable for international use (Cole et al., 2000) . Moreover, since BMI in childhood changes substantially with age (Rolland-Cachera et al., 1982; Cole et al., 1995) , it needs to be adjusted for age to compare an individual child with others of the same age (Cole et al., 2005) . The present study sought to compare two ethnic groups from the USA (EA and AA); hence, the CDC's recent age-and gender-specific growth charts (CDC, 2000 (CDC, , updated 2004 using BMI percentiles were considered appropriate to classify the children of both ethnicities as normal weight or overweight. One advantage of using the CDC growth charts in the present study was that these growth charts have been developed from data that included both EA and AA children representing all ages (Kuczmarski et al., 2000) . Thus, the children who had a BMI o85th percentile were classified as normal weight and those who had a BMI X85th percentile were classified as overweight in this study. Owing to inadequate sample size for overweight children (BMI X95th percentile; CDC, 2000 CDC, , updated 2004 , the definition of overweight in the present study included both at risk of overweight and overweight children. Young adults with a calculated BMI of X25 kg/m 2 were classified as overweight (NHLBI, 1998; CDC, updated 2004) , which also included the obese young adults. Change in the BMI status from childhood (baseline) to young adulthood (follow-up) was used to group the participants into four overweight status categories:
(1) normal weight to normal weight category (NW-NW) (individuals who were normal weight as children as well as young adults); (2) normal weight to overweight category (NW-OW) (individuals who were normal weight as children and became overweight as young adults); (3) overweight to normal weight category (OW-NW) (individuals who were overweight as children and became normal weight as young adults) and (4) overweight to overweight category (OW-OW) (individuals who were overweight as children and young adults).
Statistical analyses
All the statistical analyses were performed using Statistical Software for Social Sciences (SPSS) 11.01 (SPSS Inc., 2001, Chicago, IL, USA).
Descriptive statistics. BMI values of the children were converted into percentiles to classify them as normal weight or overweight (CDC, 2000 (CDC, , updated 2004 ) (as described in the measures section). For the young adults, CDC cut-points for actual BMI values were used to classify them as normal weight or overweight (NHLBI, 1998; CDC, updated 2004 ) (as described in the measures section). Means, standard deviations and percentages were computed. Univariate analysis of variance (ANOVA) was conducted to detect if there were differences in the follow-up BMI by gender, ethnicity, ethnicity-by-gender and the years of measurement of the cross-sectional (baseline) surveys. Multiple comparisons for ANOVA were tested by Tukey's test.
Tracking of overweight analyses. In the present study, tracking of overweight was defined by the correlations between baseline BMI and follow-up BMI, the percentage of individuals who stayed in the same BMI quartile from childhood to young adulthood and the percentage of individuals who remained in the same overweight status category (NW-NW and OW-OW) from childhood to young adulthood.
To determine the tracking of overweight status (1) Pearson's correlation coefficients were computed to assess Tracking of overweight status P Deshmukh-Taskar et al the persistence in tracking of BMI from childhood to young adulthood, (2) multiple linear regression was conducted to determine if the percent variability in the follow-up BMI was accounted for by various predictors such as baseline BMI, age at follow-up, gender, ethnicity and gender-by-ethnicity, (3) BMI quartile cut-points were calculated from the data to determine the percent of individuals remaining in the same BMI quartiles from childhood to young adulthood, (4) percentages were computed to determine the percent tracking or shifting of overweight status in the four ethnicby-gender groups, (5) McNemar test was used to detect changes in overweight status from childhood to young adulthood, (6) Pearson's w 2 test was used to detect whether the proportions of overweight participants differed among the four ethnicity-by-gender groups and also whether the distributions in the percent tracking of overweight status (NW-NW and OW-OW) differed among the four ethnicityby-gender groups and (7) Cohen's kappa agreement was used to determine the strength of tracking in BMI quartiles from childhood to young adulthood in the four ethnicity-bygender groups. Cohen's kappa is widely used in tracking analysis and measures the degree of agreement along the diagonal (beyond that expected by chance), when the same categorical variables are present in the rows and columns of a table (Landis and Koch, 1977; Reed, 2000) . The statistical significance for all the analyses was set at Po0.05.
Results
Study sample characteristics
The sample size for the five baseline cross-sectional surveys from years 1973-74, 1976-77, 1978-79, 1981-82 and 1983-84 ranged from 132 to 232. The longitudinal sample created from the database comprised of 841 young adults (Table 1) . This longitudinal sample included 68.3% EA subjects and 31.7% AA subjects, with 63.5% women and 36.5% men. There were more EA women (42.9%) than AA women (20.6%) and more EA men (25.3%) than AA men (11.2%) in this sample (Table 1 ). The ethnic mix of this sample was comparable to the biracial population of Bogalusa however; the sample consisted of a higher percentage of women as compared to men. The ages of the children at baseline ranged from 9 to 11 years (x¼ 10 years) and at follow-up, the ages of the young adults ranged from 19 to 35 years (x¼ 27.6 years). The mean age for the sample at follow-up was not significantly different between the two ethnic groups (P ¼ 0.2). (CDC, 2000 (CDC, , updated 2004 ). In the current BHS sample, there was only one 19-year-old young adult at follow-up and his BMI at follow-up was 26.9 kg/m 2 . This BMI was higher than the 85th percentile BMI on the CDC growth charts. So this subject was not overclassified as 'overweight' and was included in the sample.
The BMI of the participants at follow-up was not significantly higher for the longer follow-up duration group (P ¼ 0.1) and was not significantly different by gender (P ¼ 0.5). However, the BMI at follow-up was significantly higher for the AA group (EA, x¼ 26.7 kg/m 2 , s.d., ¼ 6.4; AA x¼ 29.4 kg/m 2 , s.d. ¼ 8.2, Po0.0005). Also, the BMI of the participants at follow-up was significantly different among the four ethnicity-by-gender groups (Po0.0005) ( Table 2) . It was noted that at follow-up, the AA women had a (Table 2) . Also, in this sample, the EA women had a significantly lower BMI than the EA men at follow-up, P ¼ 0.013 (Table 2) .
Descriptive statistics: overweight status At baseline, only one-fourth (24.7%) of the children were overweight. Of these, 32.9% of the AA girls, 21.3% of the EA girls, 28.2% of the EA boys and 14.9% of the AA boys were overweight at baseline (P ¼ 0.002) ( Table 2) . However, at follow-up, more than half (57.7%) of the young adults were overweight. Almost three-fourths (69.9%) of the AA women, less than half (44%) of the EA women, almost three-fourths (71.8%) of the EA men and more than half (55.3%) of the AA men were overweight at follow-up (Po0.0005) ( Table 2 ).
Tracking analyses: regression and correlations
The multiple linear regression model comprising of predictors such as baseline BMI, age at follow-up, ethnicity, gender and gender-by-ethnicity accounted for 47% of the variance associated with the follow-up BMI (Po0.0001) ( Table 3 ). For both genders and ethnicities, there was a significant correlation between baseline BMI and follow-up BMI (overall Pearson's r ¼ 0.66, Po0.0001). However, no significant ethnicity-by-gender differences were noted in the correlation coefficients between baseline and follow-up BMI (EA men: r ¼ 0.66; EA women: r ¼ 0.67; AA men: r ¼ 0.68; AA women: r ¼ 0.66). It was also noted that as the years of the baseline cross-sectional surveys at childhood increased from 1973 to 1984, the correlations between baseline BMI and follow-up BMI by study year also increased from r ¼ 0.59 during 1973-74 to 1995-96 survey to r ¼ 0.76 during 1983-84 to 1995-96 survey. Also, since there was a wide age range of young adults in the follow-up sample (i.e., 19-35 years), it was decided to conduct partial correlations while controlling for age at follow-up and the study years at baseline. After controlling for the age of the subjects from the follow-up sample, baseline BMI was positively correlated to follow-up BMI (Pearson's r ¼ 0.66, Po0.0005) and after controlling for the study years at baseline, baseline BMI was positively correlated to follow-up BMI (Pearson's r ¼ 0.66, Po0.0005).
Tracking analyses: persistence in BMI quartiles Four quartile cut-points, that is, p25th percentile (quartile 1), 425th but p50th percentile (quartile 2), 450th but p75th percentile (quartile 3) and 475th percentile (quartile 4) were determined. BMI cut-points for the four quartiles (as calculated from the data) were as follows: for baseline: 15.7 (25th), 17.3 (50th) and 19.7 (75th); and for follow-up: 22.6 (25th), 26.1 (50th) and 31.2 (75th). Figure 1 displays the percent of individuals who remained in the same BMI quartile or shifted from one quartile of BMI A shift in the BMI quartiles was also noted from childhood to young adulthood. As seen in Figure 1 , 15.2% of the subjects shifted from quartile 1 to quartile 3 and 6.2% shifted from quartile 1 to quartile 4 from childhood to young adulthood. Similarly, less than one-third (29%) of the participants shifted from quartile 2 to quartile 3 and 7.6% shifted from quartile 2 to quartile 4 from childhood to young adulthood. About a quarter (24.2%) of the subjects shifted from quartile 3 to quartile 4 from childhood to young adulthood. However, less than 15% of the subjects shifted from quartile 4 to quartiles 1 and 2 from childhood to young adulthood.
Tracking analyses: kappa agreement test
The results from the Cohen's kappa agreement test revealed that from childhood to young adulthood, the strength of tracking in the BMI quartile status was 27% (kappa ¼ 0.27, Po0.0005) among EA men, 23% (kappa ¼ 0.23, Po0.0005) among EA women, 27% (kappa ¼ 0.27, Po0.0005) among AA men and 35% (kappa ¼ 0.35, Po0.0005) among AA women.
Tracking analyses: percent tracking of overweight status It was noted that 62.5% of the participants remained in the same overweight status category (NW-NW and OW-OW) from childhood to young adulthood. Thus, 40% of the participants who were normal weight in childhood remained normal weight in young adulthood and 22.5% of the participants who were overweight in childhood remained overweight in young adulthood.
However, an alarming shift from normal weight status in childhood to overweight status in young adulthood was also detected among the participants (35.2%, McNemar, Po0.0005). Interestingly, this large percent shift was not seen in the reverse direction, that is, from overweight to normal weight category. Thus, very few (2.3%) of the participants who were overweight in childhood became normal weight in young adulthood.
Tracking of overweight by ethnicity and gender is presented in Table 4 . More than half (53.7%) of the EA women who were normal weight in childhood continued to remain normal weight in young adulthood. About a third (31.2%) of the AA women who were overweight in childhood continued to remain overweight in young adulthood. However, almost half (47.4%) of the EA men were noted to shift from normal weight status in childhood to overweight status in young adulthood. Similarly, more than a third (38.7%) of the AA women shifted from normal weight status in childhood to overweight status in young adulthood. Almost half (44.7%) of the AA men remained normal weight from childhood to young adulthood, but 40.4% also shifted from normal weight status in childhood to overweight status in young adulthood. The percent tracking (from NW-NW and OW-OW) was 72.8% in the EA women, 59.6% in the AA men, 59.5% in the AA women and 48.8% in the EA men (Po0.0001).
Discussion
This study attempted to understand whether childhood overweight tracked into young adulthood and if there were any ethnic and gender differences in the tracking of overweight status. The findings of the current study extend the earlier reports from the BHS study (Freedman et al., 1997 (Freedman et al., , 1999 (Freedman et al., , 2001a Berenson and Srinivasan, 2001 ). The Tracking of overweight status P Deshmukh-Taskar et al increased occurrence of overweight from childhood to young adulthood reiterates the previous findings of the augmented prevalence of overweight and obesity in all age groups in the USA (Kimm et al., 2002; Ogden et al., 2002) . Also, the increased occurrence of overweight among the AA girls and the AA women was supported by the findings from previous research in the USA (Morrison et al., 1994; Rosner et al., 1998; Freedman et al., 2000; Flegal et al., 2002; Kimm et al., 2002; Terrell, 2002) . Similar findings were noted for girls and women of African origin from Great Britain, who had increased obesity rates compared to the other ethnic groups (Saxena et al., 2004) . The increased occurrence of overweight in the EA men observed in this sample was noted to be consistent with the findings from a previous BHS study (Nicklas et al., 2003) . Findings from the current study revealed that childhood overweight tracked into young adulthood in this BHS sample. Direct comparison of these results to previously published studies seems to be difficult due to differences in age and ethnicity of the cohorts, differences in the methods used for tracking of adiposity, differences in the definitions of overweight/obesity and tracking and differences in the reference populations used to adjust measurements for age and gender.
In the present study, it was observed that BMI in childhood accounted for a significant proportion of the variance in BMI in young adulthood. Corresponding results were reported by previous studies. In a recent study, relative BMI and insulin resistance at childhood (age 10.572.4 years) were independent predictors of adulthood BMI (after 1475 years of follow-up) in obese EA girls (r 2 ¼ 0.4, Po0.01) (Maffeis et al., 2002) . Similarly, the results of another study revealed that after adjusting for parental obesity, the odds ratio of obesity in young adulthood (21-29 years) associated with childhood obesity (15-17 years) was 17.5 (95% CI 7.7-39.5) (Whitaker et al., 1997) . In the present study, the correlations of baseline BMI to follow-up BMI were significantly high (r value 40.6) in all the ethnicity-by-gender groups. These positive correlations suggested that children who were overweight in childhood remained overweight in young adulthood. The BMI correlations from childhood to young adulthood observed in this study were analogous to the BMI correlations observed in some other studies (0.8, in Black Jamaican children for follow-up from 7-8 to 11-12 years of age (Gaskin and Walker, 2003) ; 0.6-0.9, in US children for follow-up from 9-18 to 23-33 years of age (Clarke and Lauer, 1993) ; and 40.6, in Australian children for follow-up from 6 to 20 years of age (Magarey et al., 2003) ).
In the current study, more than half of the participants from the lowest and highest BMI quartiles in childhood remained in their respective BMI quartile in young adulthood. Findings from the CATCH cohort study revealed that 96% of the students stayed within 71 quintile of BMI from third to fifth grades and 90% stayed within that range from third to eighth grades (Kelder et al., 2002) . However, the follow-up span was shorter in the CATCH cohort study as compared to the current study.
In the present study, more than half of the participants continued to remain in the same overweight status category (NW-NW and OW-OW) from childhood to young adulthood. However, a little over one-third of the participants shifted from their overweight status category from childhood to young adulthood, the shift being the most prominent from the NW-OW category (especially among the EA men and the AA women) and very minimal from the OW-NW category. It was also noted that 20-40% of the participants moved into a higher quartile in young adulthood and 21% moved up two quartiles in young adulthood. These findings are not surprising given the current epidemic increase in the occurrence of childhood and adult overweight/obesity in the USA.
The current study also attempted to determine if there were ethnic and gender differences in the tracking of BMI quartiles and overweight status in this biracial sample. The results of the kappa agreement test for determining the strength of tracking in the BMI quartiles in all the four ethnicity-by-gender groups were below the Cohen's kappa cutoff point (0.4-0.8) for good tracking (Landis and Koch, 1977; Reed, 2000; . Findings from a recent study that examined how statistical properties might influence the tracking analyses noted that for kappa to reach a value of 0.4, the correlation coefficient (r value) needs to be greater than 0.8 for quartiles . The current study had correlation coefficients of 0.66; hence, the low kappa values noted in this study are justifiable. In the present study, the percent tracking (NW-NW and OW-OW) was the highest among EA women and the lowest among EA men. On the other hand, although the AA women who were overweight in childhood continued to remain overweight in young adulthood, a majority of them also shifted from normal weight status in childhood to overweight status in young adulthood. Similarly, a higher percent of the EA men were noted to shift from NW to OW status from childhood to young adulthood. AA men were noted to remain in NW-NW status as well as shift from NW to OW status from childhood to young adulthood in the present study. These results for ethnic and gender differences in the tracking of overweight are contradictory to the results observed in some previous studies (Guo et al., 2002; Kelder et al., 2002) . For example, the results from the CATCH cohort study demonstrated that tracking of BMI in third, fifth and eighth graders (i.e., among 8.870.5, 1170.5 and 1470.5 year olds) was stronger among boys and AA students (Kelder et al., 2002) . The results of the Fels longitudinal study that investigated gender but not ethnic differences in the tracking of overweight noted that the probabilities of adult overweight (at 35 years) at the 75th, 85th and the 95th childhood and adolescent percentiles were greater for men than women; however, the probabilities of adult obesity were greater for women than men (Guo et al., 2002) . These contradictions in the results from the previous studies could be due to differences in the age group and the follow-up span of the study participants as well as differences in the definitions of tracking of overweight.
The results from the present study thus demonstrate clinical significance of tracking of overweight from childhood to young adulthood. The results for this sample may reflect a corresponding pattern in the entire population of Bogalusa, from which the sample was drawn. In that case, one could predict the weight status of children in the early years of life and could potentially identify the children who will be overweight/obese in young adulthood.
The merits of the current study were that (1) ethnic differences in the tracking of overweight status were examined and (2) the follow-up span was much longer (i.e., from childhood to young adulthood) as compared to some other studies (Kelder et al., 2002) . One of the limitations of the current study was that only BMI was used to determine the tracking of overweight status. Although it has been reported that using BMI in tracking of overweight studies is appropriate since BMI-for-age provides a reference for adolescents that can be used beyond puberty (CDC, 2000 (CDC, , updated 2004 , it compares well to the laboratory measures of body fat in children and adolescents CDC, 2000 , Updated 2004 ) and can be used to track body size throughout life (Guo and Chumlea, 1999; CDC, 2000 CDC, , updated 2004 ); other researchers have pointed out some of the drawbacks of using BMI as a measure of overweight (Franklin, 1999) . Although BMI adjusts for the height by using the square power, it does not completely eliminate the stature effect (i.e., children of the same weight but at different stages of height can have widely different levels of adiposity) Franklin, 1999) . One of these effects between BMI and height is that taller populations will have higher prevalence of obesity Franklin, 1999) . In the present study, the AA children were not only taller but also heavier than the EA children at baseline, and there were no differences in the heights of the young adults from the two ethnicities at follow-up, so the issue of stature effect of BMI might have been precluded. Moreover, it has been reported that using BMI as a measure of adiposity has an equivalent association with triceps and subscapular skin folds as does the weight/ height p index, which is independent of height (Frontini et al., 2001) . Nonetheless, the results of the present study would have been more reasonable if other measures of overweight (e.g., measurement of body fat by dual-energy X-ray absorptiometry (DEXA)) (Bray et al., 2002) were used in conjunction with BMI to study the tracking of overweight status in this cohort. Another limitation of this research was that the study findings cannot be generalized to other populations outside Bogalusa. However, similar results for childhood and adult overweight have been reported in the US national surveys (Kimm et al., 2002; Ogden et al., 2002) . From a global perspective, one can speculate from the findings of the present research that studying tracking of overweight in children and young adults belonging to different ethnicities from other countries could be beneficial in identifying the high-risk groups for prevention and treatment programs thereby reducing the worldwide burden of overweight/obesity.
Conclusions
In the present study, the AA women and the EA men were noted to have increased occurrence of overweight at childhood and young adulthood than the other ethnicity-bygender groups. More importantly, childhood overweight tracked into young adulthood in this Bogalusa sample. The tracking of overweight status (NW-NW and OW-OW) was the highest among EA women, followed by AA men and AA women, and the lowest among EA men. In view of these results, one can conclude that overweight prevention programs should be initiated early in life, particularly for at risk of overweight/overweight children, in order to change the BMI status from overweight to normal weight, and to prevent the occurrence of several chronic diseases (such as cardiovascular disease) that may result from overweight and obesity later in life. Also, in view of the alarming shift from normal weight status to overweight status from childhood to young adulthood in the AA group, ethnic minority groups (especially AA girls/AA women) should be monitored more closely in their growing ages to assist in the early detection of 
